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Abstract 
Some of the best historical and archeological evidence has claimed 
that about a million years was required for the human race to reach the 
250 million mark by the beginning of the Christian era. Pestilence, famine 
and war had then reduced the population increase to a tiny fraction of 1 % 
per year, requiring 16 centuries for the world population to double to 500 
million. However, by 1850, 250 years later, the population doubled to the 
one billion mark. As of 1993, approximately one and a half centuries 
later, the world population stood at about 5.5 billion. According to United 
Nations demographers, by the year 2000 - a mere twinkling of an eye - the 
population is estimated to increase to 6.9 billion. In less than half a 
lifetime the population increase will exceed the total achieved in almost 
a million years. 
This has been calculated out to an average of about three births 
occuring every second and about two million every week. A calm 
consideration of the bearing of the population increase on the life and 
welfare of the race is not calculated to lull one to sleep but to spur one to 
action. 
The acuteness of this problem increases enormously by the fact that 
the greatest increases in population are occuring in the developing nations 
least able to sustain them. In Bangladesh, India, Pakistan, China, Africa, 
and Latin America, where poverty is rampant, the population has soared to 
new heights. 
In Bangladesh, the population as of 1993 was estimated at 
122,254,849. An over-populated nation such as this inevitably faces 
problems of a lack of food, and hence, a lack of necessary nutrients for its 
people. 
The purpose of this study is to present the reader with an idea of the 
severity of the problem of malnutrition in Bangladesh and to suggest a 
few likely causes of and possible solutions to malnutrition. It is a cross-
sectional study comprising of fifty-one low and lower-middle income 
nations. The countries in the sample are listed in Appendix A. Four 
independent variables have been chosen for the regression, two of which, 
the contraceptive prevalence rate and the illiteracy rate have proven to be 
insignificant, and the other two, per capita GNP and the percentage of 
poulation urbanized are significant. It should be mentioned that the logs 
of all these variables are the actual values used in the study. The paper 
further explains the likely presence of specification bias and the different 
factors which may be the cause of it. This paper will then conclude that 
the independent variables used should all be strongly significant and that 
the lack of data availability is a probable cause of the unexpected 
regression results. 
DEDICATION 
This project is dedicated to the malnourished child. 
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1 - Introduction 
Humans are first of all a biological species and, as such, have ways 
and means that do not differ from those of any other species of life. They 
are primarily motivated to search for a place where their favorite food is 
abundant, eat as much as possible of that food, and produce as many of 
their strain as possible, so that they, in turn, can go and search for their 
food, eat what they can, and produce a new series of offspring that will 
then repeat the cycle. 
One day, for reasons not well known to us, humans changed, asked 
for a companion and eventually became a social as well as a biological 
species. As a social species they invented culture and technology. It is 
only recently that humans have become concerned about the fate of their 
species, and specifically about the future of their children. They have 
been trying to understand why children grow, and have learned that there 
are two groups of children in this world, some of whom, the minority, are 
born under good care and surroundings, receive good stimulation, and are 
able to profit from the culture of their ancestors; others, the vast 
majority, are born into conditions that cannot be called human in the 
social sense. Children from the second group are made to assume adult 
roles at too early an age. They lack protection, stimulation, and good 
nutrition. They are almost totally deprived of the advantages enjoyed by 
the minority. 
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This paper will deal in detail with why the children, and, quite 
often, the women of low income countries suffer from malnutrition, and 
what can be done to find a solution to this problem. The paper deals 
specifically with the problem at hand in Bangladesh. 
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2 - Justification 
Emotional terms such as 'famine' and 'mass starvation' motivate 
intermittent action in the form of international aid and national help. 
However, famines are only the tip of the iceberg which emerges every so 
often in response to unusually drastic conditions. Underneath this tip is a 
continuous process of malnourishng which is both a consequence of 
economic factors in LDC's and a contributing factor. Malnutrition in its 
moderate or mild form is not as obvious as starvation but it constitutes a 
problem of immense proportions even in countries which are beginning to 
be self-sufficient in cereal grain production for calculated levels of 
current nutrition. 
Poverty is the underlying cause of most malnutrition: those who are 
malnourished are the bottom 30 percent of the population, with low 
income and little political motivation or support. The majority of low 
income families are located in rural areas where the most acute 
nutritional problems are found now and will be located in the future 
except when as famine victims they flock to the city centers to seek jobs 
and food. The poor spend a very high proportion - often as much as 80% -
of their total income on food, and cross-section study data have shown 
that a large part of additions to their incomes are also spent on foods, 
usually on cereals and food grains with high amounts of calories per penny 
rather than on more expensive foods. Thus there can be no doubt that 
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increases in real income will lead to dietary improvements for most 
people. However, in most less developed countries, incomes are unequally 
distributed and economic growth is rarely reflected in income increments 
of the poor. 
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3-Explanation of Model 
Bangladesh, a country slightly smaller than the state of Wisconsin, 
is the tenth most populous country in the world. This country with an area 
of only 148,393 sq. km. or 51,703 sq. miles (U.S. Department of Commerce 
[USDC] 1993, p. 1) is located in South Asia, bordered almost entirely by 
India and partially by Myanmar. Bangladesh, according to estimates from 
July 1993, has a population of 122,254,849 with a population growth rate 
of 2.35%. The population density of this country is among the highest in 
the world, with 2,31 O persons per square mile (USDC 1993, p. 1 ). 
Many of the world's persistent and pervasive problems find their 
most extreme expression in Bangladesh: abject poverty, overpopulation, 
underemployment and unemployment, rapid unplanned urbanization, fragile 
governance, natural disasters and environmental deterioration. Of added 
importance for children and women are the problems of gender 
discrimination, premature mortality, widespread illiteracy, early 
malnutrition and infectious diseases. These problems do not occur in 
isolation, but are linked together in a chain of recurring causes and 
effects. For the entire population of Bangladesh, particularly the 75% who 
are women and children, survival, development, protecion and 
participation are enormous challenges. 
A major crisis faced by this small republic is the lack of food and, 
hence, nutrients for its increasing population. Although fertility in 
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Bangladesh has declined in the past 15 years from slightly under seven 
children per woman in the 1970s to about 4.6 children per woman as of 
March 1993 (USDC 1993, p. 1 ), it is not low enough. Despite the decline in 
fertility and birth rates since the mid 70's, the population of Bangladesh 
is young, with an approximate 42 percent under 15 years of age (USDC 
1993, p. 1). 
The women and children of the country are at a disadvantage 
compared to the men in their access to adequate nutrition. According to 
research done by the Bangladesh Bureau of Statistics (BBS), girls under 5 
years of age were more malnourished and undernourished than boys due to 
differential access to food and health care and, possibly, concern from 
parents. 
Malnutrition in Bangladesh is truly a national emergency. Only 6 
percent of its children under the age of 5 can be considered normal (United 
Nations Population Fund [UNPF] 1994, p. 39); the rest either suffer from 
chronic malnutrition (low height for age) or acute malnutrition (low 
weight for height). Recent studies have shown that the chronic child 
malnutrition rate in urban and rural areas are 42.3 percent and 52.2 
percent, while the acute child malnutrition rate in urban and rural areas 
are 9 percent and 8 percent respectively (UNPF 1994, p. 39). 
Needless to say, malnutrition has enormous human costs. In 
Bangladesh, children are the most vulnerable. Malnutrition causes about 
- 6 -
655 deaths every day (UNPF 1994, p. 39) from associated diseases. 
However, malnourished women also face great danger during pregnancy and 
childbirth. Poor levels of nutrition result in prolonged suffering during 
labor, miscarriages, and still-births. Undernourished women who have a 
heavy workload and who are exposed to infections are likely to produce 
low birth-weight babies who are exposed to frequent illness and are 
unlikely to survive beyond the first two years of life. A February 2, 1996 
article in the Weekly Economic Times, Dhaka, Bangladesh, stated that a 
study referring to a nutrition survey on pregnant women who attended 
Azimpur Maternity Center in Dhaka showed that the calorie intake of 12 to 
16 week pregnant women was 1108 calories per day and that of 24-28 
week pregnant women was 1180 ("Decline in Nutritional" 1996, p. 8). The 
article also stated that before pregnancy, these women had a calorie 
intake of 1316. Also, the protein intake of mothers were 35 grams, 42 
grams, and 45 grams, during the three phases ("Decline in Nutritional" 
1996, p. 8). Partially as a result of this, 30 percent of pregnant women 
delivered babies less than actual average weight, according to the article. 
The article states that Professor Salamatullah, who conducted the study, 
"attributed the reason for low nutrition to inadequate consumption of 
food, living in unhygienic condition and lack of proper knowledge on 
nutrition" (" Decline in Nutritional" 1996, p. 8). 
Thus far, it is apparent that the women and children of Bangladesh 
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suffer from serious problems with tragic consequences. One may ask why 
the adult male population of the country is not as drastically affected by 
the problem of malnutrition. Simply stated, the answer is that the life 
patterns of most Bangladeshi women are conditioned by male dominated 
institutions governing the family, society and economy. The overwhelming 
majority of women in Bangladesh are not only poor but also caught 
between two vastly different worlds -- one determined by culture and 
tradition that confines their activities inside family homesteads and the 
other shaped by increasing landlessness and poverty that forces them 
outside into wage employment for economic survival. Ill-prepared for the 
outside world, women are vulnerable, have limited economic 
opportunities, and continue to occupy subordinate positions in the 
household and the economy. 
In a 1990 World Bank country study, it is well stated that "By 
custom, the life of a woman in Bangladesh is shaped by the patriarchal, 
patrilineal, and patrilocal nature of the social system .... Social cultural, 
and religious traditions emphasize a womans reproductive role. To fulfill 
this role, a daughter is married off as soon as she reaches puberty and 
immediately locked into high fertility patterns" (p. 7). It is obvious that 
the various elements of the social system interact to make women 
dependent on men or at risk when deserted and to produce a rigid division 
of labor and a highly segregated labor market by gender. 
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As previously mentioned, this model comprises of a sample of fifty-
one countries, reason being, data for variables for a cross-sectional study 
of Bangladesh alone, would be extremely difficult to find. Therefore, I 
have chosen a number of countries in the low and lower-middle income 
range, which are listed in Appendix A. I believe that almost all these 
nations will face similar problems with the variables used, and so, the 
results I find through a cross-sectional study of these nations will apply 
to Bangladesh on an individual basis. 
The model proposed in this paper suggests that the prevalence of 
malnutrition in Bangladesh (the dependent variable) can be positively 
affected by numerous factors. Those chosen for reasons which shall be 
explained in the following paragraphs are : (i) Female education rate 
(Adult female illiteracy rate); (ii) Use of contraceptives (Contraceptive 
Prevalence Rate); (iii) Family income (Per Capita GNP); (iv) Urban 
population as a percentage of total population. It should be noted that the 
actual values used in this regression are logs of these variables. 
Literacy levels, by whatever criteria of measurement, have never 
been high in Bangladesh. The literacy rate of the population aged 5 years 
or more was only 29 percent, and of the population aged 15 years or more 
only 35 percent in 1991 (Bangladesh Bureau of Statistics [BBS] 1995, p. 
47). Since 1981 there has been an improvement of only 6% (BBS 1995, p. 
47). In the aggregate, women lag far behind men and the rural population 
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lags far behind the urban population in the level of literacy. In a 
developing country like Bangladesh, the level of literacy, especially among 
women, is one of the powerful indicators of fertility decline. In spite of 
the fact that the constitution of Bangladesh guarantees equal access to 
education, unequal opportunity to become educated prevails. An example 
of such unequal opportunities is cited in a 1989 World Bank report which 
states that women are not admitted into the Islamic University nor into 
the Islamic Center for Vocational Training and Research. Out of the 1 O 
cadet colleges, only one is accessible to women; out of the 18 
polytechnics, only one is exclusively for women (United Nations 
Population Fund [UNFPA] 1990, p. 85). With good reason it is commonly 
thought that poverty is the primary cause of female illiteracy. However, a 
micro-study on village-level literacy found that the major reason was the 
culture of poverty, i.e., the villagers believe that educated girls become 
rude and disobedient. It is quite common to find that most girls in 
primary schools are made to discontinue school at the first signs of 
puberty. Between ages 15 and 19, approximately 50% of the females in 
Bangladesh are married, and by ages 20 - 23, 83 % are married (UNFPA 
1990, p. 85). This pattern of early marriages has had adverse effects on 
women's access to education, training, employment and health. As a 
result, it leads to high fertility and difficulties for the government to 
regulate the population growth rate (UNFPA 1990, p. 85). 
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In light of these facts, I feel that the women of Bangladesh need to 
be taught about their health, the specifics on required nutrition, and 
matters which deal with malnutrition, for them, and for their children. 
Before all this can be done, however, the women must be taught the basic 
skills of reading and writing. In this model, the female illiteracy rate or 
education level is the most important variable, i.e., it has the greatest 
effect on the prevalence of malnutrition. 
Another variable which I think affects the level of malnutrition is 
the contraceptive prevalence rate (CPR). This, I expect, would link to the 
education rate. I think that contraceptive use should increase with higher 
education of women. It was reported in 1992 that only 37 percent of 
women who had never attended schools were users, compared with 41 
percent of those with at least some primary education (USDC 1993, p. 2). 
Contraceptive use was as high as 61 percent among women with secondary 
and above education (USDC 1993, p. 2). The connection between 
contraceptive use and malnutrition, obviously, would be that the higher 
the percentage of contraceptive use, the lower the level of malnutrition, 
as women would not only learn about the advantages of limiting births, 
but also spacing them. As the situation stands now, the knowledge about 
contraceptive methods and their sources of supply are widespread among 
both women and men, but by contrast, the use of contraceptives is 
relatively less common (BBS 1995, p. 42). One cannot deny, though, that 
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the use of contraception in the last ten years has increased. Between 
1981 and 1991, the prevalence rate increased by more than 100 percent, 
from 18.6 percent to 39.9 percent, due to increased use of modern methods 
(USDC 1993, p. 1 ). Results from the 1991 Bangladesh Contraceptive 
Survey (BCPS) have also shown that 39.9 percent of married women under 
the age of 50 years were users of contraceptives, compared to only 7.7 
percent in 1975 (USDC 1993, p. 1). The major reason for fertility decline 
in Bangladesh has been the increase in contraceptive use among couples 
(USDC 1993, p. 2). It is estimated that as many as 4.4 million births were 
averted between 197 4 and 1990 as a result of increased use of 
contraception (USDC 1993, p. 2). Family planning in a population as 
explosive as that of Bangladesh's, however, needs to be more widespread. 
In 1991, according to the Bangladesh Fertility Survey, almost one-third of 
all married women in the country (7 million) had an unmet need for family 
planning to control their fertility (USDC 1993, p. 2). Once these needs can 
be met, the fertility preference can be brought closer to a satisfactory 
level, and in turn, women can better their own health as well as that of 
their offspring. 
The third variable being used in this model is family income, or per 
capita GNP. I think that lack of education is largely a result of poverty. 
Therefore, the lower the family income, the higher the fertility rate and 
level of malnutrition. 
- 1 2 -
Being among the poorest of countries in the world, it was estimated 
that in 1987, about 4 7 percent of the population was below the poverty 
line (i.e., 2122 calories per day) (United Nations Development Program 
[UNDP] 1994, p. 2). But the burden of poverty falls disproportionately on 
women. The nation's most disadvantaged are female-headed and managed 
households, which constitute 15 percent of all households (UNDP 1994, p. 
2). Female-headed households earn only 55 percent of the earnings of 
national average households, and 96 percent of female-headed households 
are below the poverty line while 33 percent are among the hard-core poor 
who experience chronic food shortages (meeting less than 80% of caloric 
requirements) (UNDP 1994, p. 2). 
The fourth independent variable used in the model is the urban 
population as a percentage of the total population. In Bangladesh, the 
urban population is growing at a faster rate than the rural population. In 
1950, when Bangladesh was still known as East Pakistan, about 4 percent 
of its population lived in urban areas. Since then, urbanization has 
increased fourfold to nearly 16 percent in 1990 (USDC 1993, p. 3). During 
the same period, the number of persons living in urban areas increased 
more than ninefold, from less than 2 million to more than 18 million. In 
2020, more than 80 million people, equivalent to the entire 1977 
Bangladesh population, were projected to be living in urban areas. Nearly 
one-half of all urban dwellers live in only two cities, Dhaka and 
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Chittagong. Dhaka, the capital and largest urban agglomeration, 
is home to nearly 1 out of every 3 persons in urban areas (USDC 1993, p. 
3). I hypothesize that the trend of an increasing urban population will 
reduce the level of malnutrition. I believe that the urban population will 
have far better access to health care and family planning clinics than the 
rural population. In The Fourth Five Year plan of Bangladesh 1990-95, it is 
stated that, "utilization of existing facilities in the rural areas was not 
satisfactory . . . Poor maintenance of facilities, inadequate community 
participation, incompetent supervision, inappropriate manpower planning 
and unwillingness of doctors to serve in the rural areas also contributed 
for the same" (xi-3). 
It is written in a 1987 World Bank Country Study on Bangladesh 
that, "Although Bangladesh now has a basic health infrastructure in place, 
much remains to be done, particularly in rural areas. Only 30 percent of 
the population has access to primary health services ... " (p. 187). For 
reasons such as these, I have added the fourth independent variable, urban 
population as a percentage of total population in 1994 to my model, in the 
belief that an increasing urban population will decrease the level of 
malnutrition for all children under 5. 
The paper will further explain the numerous factors which play a 
role in relating all these independent variables to the dependent variable. 
To reiterate the issue here, malnutrition is one of the major health 
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problems affecting most people in Bangladesh, but especially children 
under the age of five, and pregnant and lactating women. It is related to 
low and unstable family incomes, underutilization and/or inadequate 
access to productive resources and social services, traditional dietary 
practices, repeated illness episodes, and habitually low food intake. As a 
result of these factors caloric consumption by both males and females has 
declined in the last two decades. Added to this, preferential 
intrahousehold food allocation to males exacerbates malnourishment 
among females, who eat last and least, throughout their lives. Caloric 
intake is lower for females than for males; for girls under five, some 
sixteen percent less; for girls 5 - 14, eleven percent less; and for adult 
women, twenty-nine percent less (without allowing for needs of 
pregnancy and lactation) (Bangladesh 1990, p. 14). 
The goal of this thesis is to find potential causes and solutions to 
this severe problem. I believe that the independent variables will play 
important roles in determining the level of malnutrition in Bangladesh and 
there will prove to be correlation between them as well. 
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4-Literature Review 
Much literature, books and articles alike, has been published about 
malnutrition and the effects it has had on the population of developing 
nations. Sue Schofield (1979), in her book Development and the Problem of 
Village Nutrition , writes that problem identification allows the planner 
to pinpoint the need, identify the type and cause of nutritional 
deficiencies, locate the population groups which are affected and measure 
the severity of the malnutrition. She writes that typically, the planners 
identify population groups as malnourished on the basis of age and 
physiological status. Schofield says that groups cannot be classified as 
nourished or malnourished . Traditionally, preschool children, pregnant 
women and lactating mothers are thought to be "vulnerable," but Schofield 
believes that if groups are labeled in such ways, then other groups which 
are not usually identified as vulnerable may be ignored. She says we 
cannot assume that all preschool children suffer from protein-calorie 
malnutrition; "it may only be those in certain income groups, ecological 
zones or types of family" (p. 16). Schofield further writes that new 
classifications of the malnourished population are required. This new 
classificatory approach to identify the malnourished groups is being 
accepted gradually since there are very few methods of classification 
available and they need to be rigorously defined before being usefully 
applied. The classification methods employed are functional and 
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ecological classification, typical profiles and community diagnosis and a 
newer method, classified by village type. The village type method was 
adopted by the Village Studies Program and provides solutions to rural 
development and nutrition problems. 
In Chapter 2 of her book, Schofield (1979, p. 17-20) describes in 
detail each of the classifications mentioned above. Quoting L. Joy (1973) 
she maintains that within a country, the primary nutritional 
administrative structures, use the following classification method; 
ecological sub-zones, population sub-groups by economic status, 
demographic categories such as age and sex within these subgroups and 
. then by deficiency pattern and type of nutrient deficiency. Even though 
·these characteristics vary among countries, functional classifications 
need to be quantified in order to correlate nutrient intake pattern, 
height/weight ratios, morbidity/mortality data, with type of ecological 
and geographical zones and locations. 
Ecological classifications are necessary so that diets can be 
compared by type of food staple characteristic of the ecological zone. It 
is stated in this book that it is essential to apply nutrition programs to 
suit local situations. 
Schofield (1979, p. 18) states that typical profiles, which are 
detailed case studies of population subgroups, can be used to identify 
malnourishment. According to research done by her in the early 1970s, 
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four common population groups have been isolated. These include non-
monetized subsistence groups; low-income, partially-monetized small 
farmers; low-income, landless agricultural laborers and low-income, 
urban migrants. Profiles are often characterized by non-quantifiable 
variables. Therefore, it will be necessary to quantify qualitative 
variables, detect relevant variables and trace their interdependencies. 
agree with Sue Schofield when she writes that "we must identify 
variables which are the main causes of malnutrition and those that can be 
most easily and successfully addressed by development programmes" (p. 
18). Ideally, "key variables (e.g., income or size of landholding) have a 
greater effect on nutrition than others (e.g., absence of sanitation) 
meaning that redistribution of income or land would result in more or 
better nutritional improvements than programs improving sanitation" 
(Schofield 1979, p. 18). Variables chosen will differ among profiles, and 
the profiles chosen "should serve as a kind of litmus paper against which 
any of the standard nutrition intervention programs can be tested" (Berg 
and Muscat 1973, p. 260). Any problems which may arise in defining 
typical profiles can be compensated by the insights provided into the 
causes of malnutrition and the relevant data they may supply. 
Another causal approach mentioned by Schofield (1979, p. 19) is the 
community diagnosis. This approach involves the identification of 
nutritional deficiencies within communities. However, since communities 
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are not homogeneous in all societies, this method may be problematic. 
Only if the community is easily identifiable, can we diagnose malnutrition 
within that community. Therefore, this method must be carefully carried 
out since some of the extent and causes of malnutrition can be easily 
identifiable (bad roads or poor rainfall) but other information needs to be 
carefully acquired. 
Schofield (1979, p. 19) puts much emphasis on an alternative unit of 
study, the village. She says that since not all target groups fall within 
structured administrative units, nutrition problems can be identified by 
types of villages. This theory was the main reasoning behind the research 
done for her book. Sue Schofield conducted her research as a part of the 
village studies program, a village oriented approach to micro-level 
nutrition problems. Schofield's reasoning for her study supports the 
model in my thesis that malnutrition is a major problem in a nation such 
as Bangladesh because it is largely rural, thus 82 percent of the 
population of Bangladesh reside in rural areas, primarily villages. 
Schofield (1979, p. 20) says that the most obvious question to ask of the 
Village Studies Program is "why villages?" A few of the reasons she 
gives are: (i) a large proportion of the rural population of most less 
developed countries live in communities which show some or most of the 
characteristics by which we would define a village. Schofield states that 
in India more than 80 percent of the population live in villages; (ii) 
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villages are usually the primary unit of social organization; (iii) the 
village is a "relevant manageable unit of analysis" (p. 20). The author 
points out that the actual population of "a village" may vary in size from 
50 to 8,000 or more persons, and hence the types of food available to each 
villager will be similar, as villagers usually grow the same crops and 
purchase the same foods from the same shops and markets. Though the 
quantities consumed will vary by socioeconomic class and income, 
members of the same village are likely to eat the same types of food. As 
a result, villagers are therefore likely to suffer from the same type of 
nutritional deficiencies, although not to the same extent. 
Much of what Schofield writes supports my hypothesis that 
malnutrition is a major problem in a nation like Bangladesh, because it is 
rural. She points out a few important problems commonly faced in the 
study of malnutrition: first, how to identify types of nutrition problems 
caused by different sets of socioeconomic conditions, and second, how to 
define them, by what characteristics and by which variables. In upcoming 
pages, I will take a close look at the specific groups within the 
malnourished section of the population, which this thesis focuses on, as 
well as the different socioeconomic conditions they face and the different 
variables used to carry out the study. 
In the book Malnutrition: It's Causation and Control by John R.K. 
Robson (1972), it is stated: 
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The number of nutritional surveys which have been 
completed throughout the world is not considerable but in 
many of the developing areas of the world the surveys have 
demonstrated that two-thirds or more of the child population 
is experiencing less than adequate nutrition, and they are ten 
to forty percent shorter or lighter in weight than their peers 
in the highly developed countries (p. 63). 
Since this book was published some 24 years ago, the numbers may 
not be reliable, but the general message this statement conveys is still 
very much true, as we will see later on. 
King, King, Morley, Burgess and Burgess (1972), in their book 
Nutrition for Developing Countries, give three consequences of 
malnourishment in children. 
First, malnourished children grow up less clever than they should be. 
If a child does not get enough food, and especially enough proteins, his or 
her brain develops much slower than normal. They mention how the lack 
of nutrients affects a child in formative years. Since a child's brain 
grows fastest just before birth in the mother's womb and during the first 
few months of life, the child's brain is especially likely to be harmed if 
the mother does not eat enough food to supply the baby with the required 
nutrients, and also if the child lacks food soon after birth. King et al. 
(1972, p. 2.2b-c) write that during the first five years of a child's life, 
when the child learns to walk, talk and play, malnutrition can lead to the 
child learning to walk or talk much later than the average, healthy child. 
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These children are slow and less interested in what's going on around 
them. As a result of the child being dull and sleepy, the parents have less 
interest in them and play with them less than they should, and the 
children end up not learning from their families and their play in the way 
they should. 
The second reason is that underweight children become ill and die 
more easily. No one can argue that a lack of nutrients makes a child easily 
prone to diseases such as measles, diarrhea, tuberculosis, whooping cough 
and so on. The malnourished child stands a good chance of dying from any 
of these diseases, whereas a well-nourished child would hardly ever die 
from a disease like measles or diarrhea. King et al. (1972, p. 2.4a-b) found 
that in one district of Africa, malnourished children experienced diarrhea 
four times as often as well-nourished children and could die from it quite 
easily. 
The third reason is that malnourished children do not grow up as tall 
and strong as they would have if they were well nourished. Needless to 
say, a person's height does not matter half as much as their intelligence 
or their immunity to disease, but in a population like that of Bangladesh 
where 80% or more of the people reside in rural areas physical strength is 
imperative in daily life. Even much of the population living in the cities 
rely on manual labor in their jobs. Hence the height and strength of a 
person does affect the societ'f in the big picture. 
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In one section of the book, King et al. (1972) state: 
If a country is going to go forward and develop fast, every 
adult, and therefore every child, needs to be as clever, as able 
and as skillful as he can be. This matters not only for the few 
people who are going to do the difficult jobs . . . but also for 
the many people who are doing more ordinary jobs . . . The 
better all jobs are done, the faster a country will develop. If 
the workers of a country have been made dull by malnutrition 
in childhood, it will not go forward and develop so fast. 
Malnutrition thus slows development (p. 2.2b). 
The above quotation can give a clear idea of one of the main reasons 
why I think malnutrition poses such a serious problem for Bangladesh. It 
is of utmost importance that we find every possible way to end 
malnutrition in order for the country to move higher up on the ladder of 
development. 
Authors like King et al. (1972), and Robson (1972) have written 
about why protein calorie malnutrition is one of the most widespread 
diseases. Simply put, protein is an essential nutrient for growth and the 
maintenance and repair of tissues and organs. Therefore, if the energy 
intake is inadequate to meet the demands of the body, any nutrient 
available will be broken down to liberate energy. A diet that is lacking in 
calories will therefore use any protein that may be present as a source of 
energy. Hence the growth and repair of tissues and organs, and the 
maintenance of body functions depends on three factors: (i) the provision 
of adequate quantities of protein, (ii) the provision of adequate quality 
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protein and (iii) the level of the calorie intake (Robson 1972, p. 55). 
Robson (1972, p. 56) writes that breast milk is usually adequate in 
quantity and quality for infants up to six or eight months of age, and if the 
child is then weaned on to solid food that provides sufficient calories and 
protein of good quality, proper growth should continue. Unfortunately, in 
developing countries like Bangladesh, the food that is available for 
weaning children contains inadequate amounts of protein and is often 
inadequate in quality (Robson 1972, p. 56). 
Most authors such as King et al., Robson, Lawrence, S. Greene and 
others have written about two severe types of malnutrition, 
"kwashiorkor" and "marasmus." 
Marasmus results mainly from inadequate intake of calories in the 
diet. This deficiency stops growth and leads to the child being thin, 
undersized and underweight (Robson 1972, p. 56). Next to growth 
retardation, the child may also suffer from muscular atrophy and severe 
decrease of subcutaneous tissue (Greene 1977, p. 3). Children with 
kwashiorkor, on the other hand, show signs and symptoms resulting from 
acute loss, deprivation or inadequate quantity of proteins. Aside from 
growth failure, children with kwashiorkor are also characterized by 
edema, skin lesions, hair changes, apathy, anorexia, enlarged fatty liver 
and decreased serum total protein and albumin (Greene 1977, p. 3). Due to 
the adequacy of calories, these children have abundant subcutaneous fat 
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that may mask underlying muscle wasting, but they may recover rapidly on 
a high protein diet (Greene, 1977; Robson, 1972). 
Mothers of children with kwashiorkor are often fooled by the child's 
appearance. Since the child has an abundance of subcutaneous fat, the 
mother may think that a fat child is a well-nourished child (King et 
al.1972, p. 2.6). The child's body may look fat as a result of edema 
(swelling with water). Mothers need to be taught that underneath the fat 
the child is thin because the muscles have become thin and weak (King et 
al.1972, p. 2.4c-5). These mothers must be taught that fat children are 
malnourished because they are being fed the wrong kind of food. 
It may be of interest to the reader to know that the word 
"kwashiorkor" comes from Ghana and means the "illness of the displaced 
child." By displaced, the Africans mean that a child has been taken away 
from the mother's breast because she has become pregnant again. 
"Marasmus," on the other hand, is simply another word for starvation 
(King et al.1972, p. 2.4c-5). 
Authors Francis E. Johnston and Setha M. Low (1995), in their book 
Children of the Urban Poor, write that cities within developing nations are 
attractive to the poor from the surrounding countryside in search of a 
better standard of living. Governments, however, cannot provide the 
...., 
social and health services necessary to support the great influx of people 
due to the low production of their economies. In countries such as 
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Bangladesh, this situation is worsened by the natural disasters which 
often occur. This leaves families of the urban poor to cope on a daily 
basis so as to maintain their existence. Johnston and Low (1995, p. 24 ) 
say that these conditions are especially stressful among the young, who 
are even more at risk because of their increased needs for growth and 
nurturing. 
Johnston and Low believe that the growth and development of 
children of developing countries is not only determined by malnutrition 
but also by social environments. Researchers, however, are not agreed on 
how much of the deficit to apportion to the environment and how much to 
malnutrition. 
The social environment refers to parental and family characteristics 
which correlate with child growth in LDC's. Social, economic and 
demographic characterizations of families are important aspects of these 
environments as are the behavior patterns of parents with respect to their 
children (Johnston and Low 1995, p. 26). It also goes without saying that 
maternal nutritional status during pregnancy is likewise an important 
consideration in the subsequent growth of children. The authors say that 
in the lesser developed world, height and weight are measurements of 
chronic malnutrition, whereas in well-nourished populations, height 
reflects only current socioeconomic status to a significantly larger 
degree (Johnston and Low 1995, p. 27). 
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Pollitt and Thomson, two authors cited by Johnston and Low (1995, 
p. 27), conducted a comprehensive review of the data available in 1977, 
and in their conclusions, which seem no less valid today, they note that 
older malnourished children possess characteristics necessary for 
appropriate cognitive learning experiences and accumulation of 
information necessary for modernization and industrialization (Pollitt and 
Thomson 1977, p. 300). Thus children from the poor communities of the 
developing world are not neurologically damaged so much as 
environmentally deprived, and changes in those environments could result 
in developmental improvements (Johnston and Low 1995, p. 27). 
The Handbook on Human Nutritional Requirements, a handbook 
published by the Food and Agriculture Organization of the United Nations 
(FAQ) and the World Health Organization (WHO), states, as the previous 
authors have, that good quality and sufficient quantity of human milk is 
required by a full-term infant. The handbook also quotes specific energy 
requirements of pregnant and lactating women in terms of kilo-calories 
and megajoules. The book contains information on protein requirements 
for infant, child and adolescent growth and for mothers during pregnancy 
and lactation. Information such as those just mentioned and more 
information such as the calcium requirements for growth and maintenance 
of bone and requirements during pregnancy and lactation are also 
available. The book mentions that the recommended intake of calcium 
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during the last trimester of pregnancy and lactation is about 1,000 to 
1,200 mg per day. However, in some countries throughout the world, many 
women have only a small supply of milk in their diets and have still gone 
through several successful pregnancies and lactations on much lower 
calcium intakes. Information from this handbook may be put into use later 
in this paper when comparisons and references of nutritional 
requirements are necessary. 
The review of literature thus far conducted only reports on a few of 
the many authors whose work I have incorporated into this thesis, and 
they all seem to agree that malnutrition without a doubt hinders 
development in the LDC's. 
Some of the authors believe that the sufferers of malnutrition are 
victims of certain income groups, ecological zones or family types; they 
may be victims of rural life where physical strength is imperative in daily 
life and the lack of necessary nutrients may slow development. Other 
authors believe that mothers need to be taught about the health of their 
children as well as their own health. They state that maternal nutritional 
status during pregnancy is an important consideration in the subsequent 
growth of children. Finally one group of authors believe that the growth 
and development of children of developing countries is determined by 
social environments as well as malnutrition. 
The following chapter consists of an explanation of the variables 
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used in my test for the importance of these various factors, the data and 
an interpretation of the regression results. 
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5-Validity of Data 
The data used for this project was obtained from the 1994, 1995 and 
1996 World Development Reports published by the World Bank. Where 
there was missing data for some countries in the1996 report, data from 
the 1994 and 1995 reports where incorporated. The reports provide 
selected social and economic data on more than 120 countries. A list of 
the countries used in this study are available in Appendix A and the years 
range from 1994 to1995. 
The sources of this data include the developing countries 
themselves, who report directly to the World Bank through the Debtor 
Reporting System and the United Nations (U.N.) through its specialized 
agencies and the International Monetary Fund (IMF). Most social data from 
national sources are drawn from regular administrative files, special 
surveys or periodic census inquiries. 
MAL: 
6-Definitions of the Variables 
Prevalence of malnutrition in low income and lower-middle 
income economies. This variable measures the percentage of 
children under five with a deficiency or an excess of nutrients 
that interferes with their health and genetic potential for 
growth. Methods of assessment vary, but the commonly used 
ones are the following; less than 80 percent of the standard 
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weight for age; less than minus 2 standard deviations from the 
fiftieth percentile of the weight-for-age reference population; 
and the Gomez scale of malnutrition. 
LMAL: The logarithm of the malnutrition prevalence rate. 
CONTRA : This is the contraceptive prevalence rate (percentage), i.e., the 
proportion of women who are practicing, or whose husbands 
are practicing, any form of contraception. Contraceptive usage 
is generally measured for married women age fifteen to forty-
nine. Data are mainly derived from demographic and health 
surveys and World Bank country data. 
LCONTRA: The logarithm of the contraceptive prevalence rate. 
FAMIN : Family income is a measure of the gross national product (per 
capita GNP) in U.S. dollars and is calculated using the World 
Bank Atlas method. GNP per capita measures the total 
domestic and foreign values added claimed by residents. It 
comprises GDP plus net factor income from abroad, which is 
the income residents recieve from abroad for factor services 
(labor and capital) less similar payments made to non-
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LFAMIN: 
EDUC: 
residents who contribute to the domestic economy. 
Some sixty low and middle-income economies suffered 
declining GNP per capita during the late 1980's and early 
1990' s. In addition, significant fluctuations in currency 
values and terms of trade and time lags between exchange rate 
movements and domestic price adjustments have affected 
relative income levels. For this reason, the levels and ranking 
of GNP per capita estimates calculated by the Atlas method 
have sometimes changed in ways not necessarily related to the 
relative domestic growth performance of the economies. 
The logarithm of per capita GNP. 
This is a measure of the adult female illiteracy (percentage) 
rate and is defined here as the proportion of the population 
fifteen years and older who cannot read and write a short, 
simple statement in their everyday life. This is only one of 
three widely accepted definitions, and its application is 
subject to qualifiers in a number of countries. The data used in 
this study is specifically for the percentage of illiterate 
females. The data are from the illiteracy estimates and 
projections prepared in 1995 by UNESCO. 
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LEDUC: 
URB: 
LURB: 
This is the log of the adult female illiteracy rate. 
This is the urban population as a percentage of total population 
and estimates of the population in urban agglemorations come 
from the U.N.'s World Urbanization Prospects: The 1994 
Revision . Urban agglomerations are metropolitan areas with 
populations of 1 million or more. To compute the growth rate 
of the urban population, the U.N.'s ratio of urban to total 
population is first applied to the World Bank's estimates of 
total population. The resulting series of urban population 
estimates are also used to compute the population in urban 
agglomerations as a percentage of the urban population. 
The logarithm of the urban population as a percentage of the 
total population. 
All the data have been logged to keep the interpretations consistent. 
7-Regression Results 
Estimation was carried out through ordinary least squares (OLS) and 
the initial run of this regression (raw result found in Appendix 8) 
produced the results depicted in Table1-1 overleaf: 
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Table 1-1 
Constant 
5.83 
4.92 
*(0.5%) 
LCONTRA LFAMIN LEDUC 
Coefficient 
T-stat. 
* (level of significance) 
R2 
Adj. R2 
OW-stat 
F-stat 
N 
-0.05 
-0.41 
insig. 
-0.65 
-2.96 
*(0.01%) 
0.31 
0.25 
1.95 
5.28 
51 
-0.03 
0.22 
insig. 
LURB 
0.35 
1.74 
*(0.05%) 
The value of the constant obtained here was found to be 5.83. This 
is interpreted as the base value of the dependent variable LMAL when the 
independent variables LCONTRA, LFAMIN, LEDUC, and LURB hold a value of 
zero. However, the constant term, as a general rule, does not hold much 
merit in economic interpretation due to the following reason. The error 
term is generated partly by the omission of a number of marginal 
independent variables, the average effect of which is included in the 
constant term. In such a situation, the constant term, C, collects all the 
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explanatory power that LCONTRA, LFAMIN, LEDUC, and LURB are not 
responsible for. 
The coefficients for LCONTRA, LFAMIN, and LEDUC all turned out to 
have the expected signs in the hypothesis. The coefficient values 
represent the weight applied to each independent variable in the best 
prediction of malnutrition. The values are interpreted as the slope of the 
relation between the independent variables and the dependent variables. 
The parameter for LCONTRA was -0.05. Generally interpreted, this figure 
means that holding all else constant, a one percent increase in 
contraceptive use would lead to a decrease in malnutrition by 0.05 percent 
for children under 5. The parameter for LFAMI N was -0.65. This figure 
should be interpreted to mean that a one percent increase in per capita 
GNP will decrease the prevalence of malnutrition by 0.65 percent for 
children under 5, all else held constant. The parameter for LEDUC was 
0.03. All else held constant, this value suggests that a one percent 
increase in national female illiteracy would increase the level of 
malnutrition of children under 5 by 0.03 percent. The coefficient for the 
variable, LURB took on an unexpected sign, with a value of 0.35. Generally 
interpreted, this means that a one percent increase in urbanization will 
raise the level of malnutrition by 0.35 percent for all children under 5. 
The coefficient of determination, commonly known as R2, represents 
the fraction of the variance of the dependent variable explained by the 
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L_ 
independent variables. It measures the success of the regression in 
predicting the values of the dependent variable within the sample. R2 is 
one if the regression fits perfectly and zero if it fits no better than the 
simple mean of the dependent variable. In this particular regression, the 
R-squared is weak at 0.31, which means that only 31 percent of the 
prevalence of malnutrition has been explained by this model; the 
remaining 69 percent shows up in the unexplained errors. It should be 
mentioned, however, that it is possible for a model to estimate/forecast 
well even if it has a bad R2. It is also possible for a model to estimate 
very poorly even it has good summary statistics -- especially if the 
estimation is attempted during a period of structural change that was not 
captured in the model. The value of adjusted R-squared is 0.25, 
suggesting that only 25 percent of the dependent variable can be explained 
by the independent variables. The 6% difference between R-square and 
adjusted R-square shows that there is a loss for adjustment and 
something in the model is insignificant. 
However, I am going to rely on the low R2 and adjusted R-square 
values and the low t-statistics for LCONTRA and LEDUC and the relatively 
high and high t-statistics for LURB and LFAMIN, 1.74 and 2.96 
respectively. The t-statistic tests if a coefficient has a particular value 
for the hypothesis. Generally, if the t-statistic exceeds one in magnitude 
- 3 6-
it is at least two-thirds likely that the true value of the coefficient is 
not zero, and if the t-statistic exceeds two in magnitude it is at least 95 
percent likely that the coefficient is not zero (Hall, Johnston and Lilien 
1990, p. 9-5). 
Obviously, it seems that LCONTRA and LEDUC do not contribute to 
this regression, while LFAMIN and LURB do. A second regression will 
therefore be run by dropping the suspect variables, LCONTRA and LEDUC, to 
examine closely the contribution of LURB and LFAMIN to the model. Table 
1-2 shows the results of that regression. 
Continuing with the initial regression, the F-statistic, a test of the 
hypothesis that all of the coefficients in a regression are zero except the 
constant, C, turned out to be 5.28. Since I have four independent variables 
and fifty-one observations, the calculated F-statistic, which exceeds the 
critical value of 2.5 from the table, indicates that the probability is at 
least 95 percent that one or more of the four coefficients is non-zero. 
The White test was carried out to detect the presence of 
heteroscedasticity. If heteroscedasticity is detected the regression will 
result in unbiased and inefficient parameter estimates and biased and 
inconsistent standard errors. Assumption five of the Gauss-Markov 
Theorem states that the errors must have a constant variance, in which 
case they are homoscedastic, and if the rest of the assumptions are not 
violated the least-squares parameter estimates are the best linear 
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unbiased estimates (BLUE) (Brown 1991, p. 66). 
The test was carried out using the test (k) command on micro TSP , 
and the F-statistic of 1.35 tells me that heteroscedasticity does not exist 
in this model at the 10% level of significance. 
LMAL 
LCONTRA 
LFAMIN 
LEDUC 
LURB 
Table 1-2 (Correlation Matrix) 
(the raw version is available in Appendix B) 
LMAL LCONTRA LFAMIN LEDUC LURB 
1.000 
-0.363 
-0.494 
0.343 
-0.103 
1.000 
0.583 
-0.370 
0.263 
1.000 
-0.448 
0.618 
1.000 
0.033 1.000 
Table 1-2 shows the correlation matrix obtained from the data. A 
quick look at the relationship shows that multicollinearity may be present 
between LCONTRA and LEDUC, since the value, 0.370, exceeds that between 
LMAL and LCONTRA, 0.363, and that between LMAL and LEDUC, 0.343. These 
insignificant suspect variables, LCONTRA and LEDUC are therefore dropped 
for the second regression. 
The Durbin-Watson statistic, d, of 1.96 shows that serial 
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correlation does not threaten this model and it is unlikely since it is a 
cross-section analysis. Less than two shows evidence of positive serial 
correlation, i.e., association between residuals. However, this is usually 
more prominent in time-series work. A OW statistic between two and 
four indicates negative serial correlation and is usually not very common 
and not as large a threat as positive serial correlation. 
To prove this theory, we determine the upper bound (dU) and lower 
bound (dl) regions from the Durbin-Watson table. These values, with 
fifty-one observations and four independent variables, are 1.72 and 1.37 
respectively, at the 5 percent level of significance. A value between two 
and four minus dU suggests the absence of negative auto correlation. In 
our case, the d value, 1.96, lies between two and four minus dU, which is 
2.28. Therefore, negative first-order serial correlation is absent. 
The reason for explaining the results for this regression in spite of 
the fact that two of the independent variables seem insignificant is 
because I strongly believe that specification bias exists in this model. 
This will be explained in more detail in upcoming pages. 
Table 1-3 on the next page show the results of the second 
regression. 
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Table 1-3 
(Results of the second regression) 
Constant LFAMIN LURB 
Coefficient 6.11 -0.72 0.38 
t-statistic 8.45 4.57 2.16 
*(0.005%) *(0.01 %) *(0.10%) 
R2 0.31 
Adj. R2 0.28 
OW-statistic 1.96 
F-statistic 10.83 
N 51.00 
*(level of significance) 
The value of the constant obtained is 6.11, which is interpreted as 
the base value of LMAL when LFAMIN and LURB hold values of zero. We can 
assume that this value represents an autonomous level of malnutrition for 
children under five in low and lower-middle income nations. 
The coefficient for LFAM IN holds a favorable sign showing that 
LFAMIN has an inverse relationship with LMAL, while LURB has an 
unexpected sign, showing that this variable has a direct relationship with 
LMAL. I believe that the reason for this unexpected sign is because access 
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to food may be better in rural areas than in urban regions. Therefore, it is 
possible that access to food t1as washed out access to family-planning and 
health clinics. Since the residents of rural regions can grow their own 
food and feed themselves, while the residents of urban areas cannot. 
The parameter, -0.72 for LFAMIN, means that, all else constant, a 
one percent increase in per capita GNP will decrease malnutrition 
prevalence by 0.72 percent. it1e parameter for LURB, 0.38, suggests that a 
one percent increase in urbanization will increase the prevalence of 
malnutrition by 0.38 percent, all else constant. 
The t-statistics had values of 4.58 and 2.16 for LFAMIN and LURB 
respectively. These ratios of the regression coefficients to their 
standard errors tell me that it 1s more than 95 percent likely that the 
coefficients of LFAMIN and LURB are not zero, since their values exceed 
two. The evidence is strong that countries with low levels of per capita 
GNP and high levels of urbanization have high levels of malnutrition. 
The value of R2 has fallen slightly from 0.315 to 0.311 as expected 
since the exclusion of variables will always decrease R2. The value of 
adjusted R2, however, has risen from 0.255 to 0.282. Adjusted R2 is a 
close relative of R2 because it is adjusted for degrees of freedom. 
Adjusted R2 is always lower than R2; it can never be higher. Since the 
values of Adjusted R-squared here are so low, a small increase makes a 
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significant difference. 
The smaller the difference between adjusted R2 and R2 the more 
significant the explanatory power of the independent variables. The 
difference between the two in the first regression was exactly 0.059605, 
whereas the difference between adjusted R2 and R2 in the second 
regression was exactly 0.02871, a difference of 0.030895. Since the 
difference has been brought down to about half, there is indication that 
some of the variables in the initial regression, LCONTRA and LEDUC, were 
extraneous; that is, they did not contain significant explanatory power. 
However, the overall values of both R2 and adjusted R2 are still weak, 
indicating that only 31 percent and 28 percent of the variance in LMAL can 
be explained by LFAMIN and LURB respectively. 
The F-statistic obtained in this regression is 10.83. This value tells 
me that with 51 observations and two independent variables, an F-
statistic above the critical level of 3.19 indicates that the probability is 
at least 95 percent that 0;1e or both of the coefficients are non-zero. 
Excluding the two unsuccessful variables does improve the 
predictive performance of the regression. The standard error of the 
regression has improved microscopically from 0.52 to 0.51. This is 
expected as "exclusion of variables whose t-statistics were below one 
will improve (i.e. reduce) tt1e standard error of the regression ... The 
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standard error of the regression includes an adjustment having to do with 
degrees of freedom that penalizes you for extra variables if their 
contribution is small" (Hall, Johnston, and Lilien 1990, p. 4-12). 
The Durbin-Watson statistic, d, for this regression is 1.96. This 
number detects the presence of first-order serial correlation, i.e., 
correlation among error terms. Using the Durbin-Watson table, the upper 
and lower bound regions, dl and dU, need to be calculated. In the case of 
this model dl is 1.45 and dU is 1.63. Since d is greater than dU, i.e., 1.95 
is greater than 1.63, but less than two, the chance of first-order auto 
correlation is statistically insignificant at the 5 percent level. 
The White Test for heteroskedasticity tells me that the value of the 
F-statistic, 1.329, shows that heteroskedasticity is non-existent in this 
model at the 10% level of significance. 
Next, the restricted F-test was carried out to test for the joint 
significance of the subset of the independent variables, LCONTRA and 
LEDUC. If the model is specified as: 
Yi= BO+ B1X1i + B2X2i + ... + Bk-rXk-ri + ... + BkXki + ei 
then the joint significance of Xk-r + ... + Xk can be tested by comparing the 
error sum of squares (ES Su) from the model, which includes the suspect 
variables (the unrestricted model), to the error sum of squares (ESSr} from 
the model with the suspect variables omitted (the restricted model). If 
the suspect variables contain significant explanatory power, the ESSr will 
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be large relative to the Es s u. 
The null and alternative hypothesis here are: 
Ho: all parameters from omitted independent variables = 0, 
Ha: at least one Bj from the omitted variables is nonzero. 
To prove this, I form the F-ratio: 
Fr,n-k-1 = [(ES Sr - ES Su) Ir] I [ES Su I (n-k-1)] 
where r is the number of restrictions (omitted variables) in the test and 
n-k-1 is the degrees of freedom from ES Su. If the calculated F-statistic is 
greater than the value at the chosen level of significance, the null 
hypothesis is rejected (Brown 1991, p. 122). 
Because r = 2 and n-k-1 = 46, the test statistic is: 
F2,46 = [(12.41-12.35) I 2] I [12.35 I 46] = 0.0112 
The alternative hypothesis is rejected because 0.0112 is less than 3.206, 
the critical F-value at the 5% level of significance. Therefore, I can feel 
confident that the variables LCONTRA and LEDUC did not have parameters 
greater than zero. 
Our discussion thus far has relied heavily upon the assumption that 
the model estimated has been correctly specified, i.e., it represents the 
underlying process. Had the correct specification of the model been 
achieved, model estimation and model testing would become relatively 
straightforward. In reality, however, one can never be sure that a given 
model is correctly specified. There are hazards and costs involved in 
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searching for a model with misspecification. These misspecification 
errors may be associated with omitted relevant variables from the linear 
regression, irrelevant variables added to the equation, misspecification 
errors associated with the disturbance term, and errors associated with 
the incorrect choice of functional form. 
In this specific model, it is highly likely that the omission of 
important relevant variables have biased the parameter estimates. In the 
following pages I will explain why I feel that the results of this 
regression apply to Bangladesh. According to a 1994 U.N. nutrition update, 
trends in nutrition in Bangladesh could be related to important changes in 
the economy, public policy and natural disasters such as cyclones, which 
affect the country periodically. Although this is not a time-series study, 
it should be noted that strong seasonality effects indicate trends in the 
prevalence of underweight children over the four years ranging from 1990 
to 1993. There are two main rice crops in Bangladesh, Aman and Soro, the 
first harvested in December and the second harvested in June. Studies 
have found that the proportion of underweight children rises during the 
period before the rice harvest and improves right after each harvest. The 
highest levels of underweight prevalence were observed around June to 
October just before the /-1.man crop harvest; the lowest were observed 
around December to February and April, just after this harvest (United 
Nations Administrative Cu::1rnittee on Coordination-Subcommittee on 
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Nutrition [ACCN/SCN] 1994, p. 9). 
There are also strong differences in regional nutritional situations. 
U.N. studies have been done for weight for age of children 6 through 59 
months old by sub-districts for the period between April 1990 to 
December 1993, and it has been found that for the worse-off areas, more 
than 85 percent of children are underweight. An analysis of the National 
Surveillance Project (NSP) data for the 1990-1993 period indicates that 
the problems of malnutrition were observed to be highest among landless 
and marginal farmers and farmers with small holdings, i.e. less than 2.5 
acres (ACCN/SCN 1994, p. 9-10). 
Other factors which affect nutrition trends include economic 
factors. With an estimated per capita GNP of $220 U.S. in 1993, Bang-
ladesh is one of the lowest income countries in the world. Vulnerability 
to national disasters and heavy reliance on annual rains make Bangladesh's 
economic growth erratic. In 1992/93, agriculture accounted for 34 
percent of the GDP as compared to 40 percent in 1986/87. It provides 
employment for the majority of the work force and, in many rural areas, is 
the only source of employment. About 60 percent of person-hours worked 
in Bangladesh are spent in agricultural production, and most of these are 
spent in rice production (ACCN/SCN 1994, p. 10). 
Despite the country's erratic climate, agriculture has been the 
principal driving force of economic growth, particularly as large sectors 
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of industry rely on the crop and fisheries sectors as a source of input. 
Recent signs of stagnation in agricultural growth have, therefore, serious 
implications for overall growth prospects. 
Another relevant factor affecting nutrition trends is food security. 
The overriding objective of agricultural policy and development efforts in 
Bangladesh is to achieve self-sufficiency in foodgrains. Foodgrain output 
has risen, but self-sufficiency remains elusive. Rice output has tended to 
increase, but it has suffered from the 1987 /88 floods and subsequent 
droughts. In 1989/90, the crop reached a record high, which was matched 
in 1990/91 and exceeded in 1991 /92, due primarily to a bumper Boro 
harvest. The per capita food production index had increased from 96 in 
1986 to 110 in 1993; (base is 1979 to 1981 = 100) (ACCN/SCN 1994, p. 
10). 
To ensure an affordable food supply for poor consumers, the 
government manages a variety of food distribution programs and open 
market sales operations to help stabilize foodgrain prices. The objectives 
of price stabilization policies are to protect poor consumers from sharp 
price increases, protect poor farmers from a post-harvest price collapse 
and achieve foodgrain self-sufficiency. Public food distribution programs 
provide approximately 13 percent of all foodgrains consumed in the 
country (ACCN/SCN 1994, p. 12). The public food distribution programs 
(PFDS) include disaster and famine relief, seasonal food-for-work 
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development projects and year-round rationing. 
Another important factor which affects nutrition would be the 
effects of falling rice prices. Surveys indicate that roughly 85 percent of 
households are net purchasers of rice. Rice accounts for 40 percent of 
total spending by rural households in Bangladesh. Because of this, the 
price of rice is a powerful determinant of real income, consumption and 
nutrition of the poor. /\ U.N. study shows there is evidence of a strong 
association of the trends in prevalence of underweight children from the 
nutritional surveillance data and the average price of rice during the 
period from 1990 to 1993. A graph in the U.N.'s 1994 Update on the 
Nutrition Situation. shows strong seasonal and inter annual correlations 
between the price of rice and malnutrition (p. 11). 
The effect of changes in food price on food consumption and 
nutrition has also been independently confirmed in other surveys during 
the same period in various areas in the country. United Nations surveys 
found that a 20 percent fall in the price of rice from the lean season of 
1991 to the lean season of 1992 increased household consumption of rice 
and other foods such as milk, meat and eggs by 38 percent. Overall calorie 
consumption improved on average by 12 percent; 1 O percent for adults and 
20 percent for children under the age of 5 (ACCN/SCN 1994, p. 12). 
All these different factors mentioned in the past few pages indicate 
that other important varia!Jles play a vital role in the prevalence of 
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malnutrition in Banqlaclesii ,rnd. most likely, all the other countries in the 
sample. Hence, the parameter estimates may be biased if significant 
variables, such as the prices of the countries' main crops, the extent of 
food security, vulnerability to national and natural disasters, etc., are 
omitted from the estimated model. Not only will the exclusion of relevant 
variables from the regression produce biased coefficients, but inferences 
based on them will also be inaccurate since the estimate of the residual 
variance will be biased upwards. The correct specification -inclusion of 
the above-mentioned factors (variables)- is necessary to eliminate this 
bias. Data and degrees of freedom permitting, I would think that one 
should err on the ~ide of inclucing variables in the regression analysis 
rather than excluding tt1ern. Unfortunately, unavailability of data in this 
case forced me to leave out significant variables from the model. 
I conclude this section by saying that food security indicators in 
Bangladesh have improved steadily over the past several years. However, 
Bangladesh's per capita income has remained stagnant as efforts to reduce 
widespread poverty meet substantial obstacles. Access to health and 
family planning services and antenatal care is increasing, although per 
capita government expenditures are among the lowest in the world. 
Calorie availability in Bangladesh was estimated to be 2,019 in 1992, as 
compared to 1,936 cals/day in 1986 (ACCN/SCN 1994, p. 12). 
GNP per capita. per capita calorie availability, under-five mortality 
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rate, foreign exchange earnings per capita, and domestic food production 
per capita nonetheless indicate that nutrition in Bangladesh is improving 
in line with the nutritional surveillance results (ACCN/SCN 1994, p. i2). 
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8-Development Policies Currently in Progress 
8.1 Health 
Access to health is a fundamental right of a person. Health is a basic 
requirement to lead a socially and economically productive life. 
Socioeconomic development and the welfare of a nation are greatly 
dependent on the state of healt!1 enjoyed by its people. 
The health, nutrition and socioeconomic problems of Bangladesh are 
of vast dimensions. They relate and interact with each other and are 
aggravated and compounded by a rapidly growing and largely illiterate 
population. About half of the population are under the poverty line and 
suffer from various health problems. Since independence, the government 
has been consistently pursuing a policy for providing essential minimum 
health care to all, particularly to those who are underserved. Successive 
health plans have emphasized Primary Health Care (PHC) as the key 
approach to the improvement of health status of the people. The Global 
Strategy of "Health for all by 2000 AD" has been accepted by the 
government as the national heaith goal. 
The past plans in the health sector had endeavored to provide 
essential health care to the general masses. To attain this goal, many 
development programs were undertaken in the health sector during the 
First (1973-78), Second Cl 980-85) and Third (1985-90) Five-Year Plan 
periods. 
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The country inherited a system of health care with preference for 
curative services over preventive activities. Over the past few decades, 
vertical programs were developed to organize preventive care. The efforts 
in the Third Five-Year Plan (TFYP) had been essentially to reorient the 
health culture and create an infrastructure which responds to Primary 
Health Care (PHC), besioes carrying on new and various ongoing vertical 
programs and completior1 of ongoing essential health institutions. But the 
real goal to provide comprehensive health care to the people is yet to be 
achieved. The health care facilities, developed through past plans, were 
able to cover only 40 to 50 percent of the population (The Fourth Five-Year 
Plan of Bangladesh 1990-95 [FFYP] 1993, p. ). While progress is apparent, 
there is still a long road to be traversed to reach the goal of an acceptable 
level of health care. 
Malnutrition is still widespread in Bangladesh. Approximately 76 
percent of all the households are deficient in caloric intake. A 
comprehensive public ;~c;:,1,U1 NL:trition program was undertaken during 
TFYP to improve the nutritional status of the vulnerable groups. The 
program comprised distribution of Vitamin A capsules, imparting 
nutritional training and orientation to health and other related personnel. 
The program also included cstc:JJ!ishment of 20 Child Nutrition Units (CNU) 
as feeding and rehabi!i1: .;n cc· 1 ters for severely malnourished children 
in the selected village t1 . :itil c,;T1plexes (FFYF> 1993, xi-2). 
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The potential directions and thrust identified for health 
development during the Fourth Five-Year Plan 1990-95 (FFYP) were as 
follows: (i) Consolidation and further development of essential health 
infrastructure developed earlier; (ii) Strengthening of quality, quantity 
and range of services based on the PHC approach, including referral 
systems; (iii) Strengthening of the management capacity of health 
systems to sustain and further develop services capability (FFYP 1993, 
xi-7). 
In this context, the program thrusts during the FFYP were towards 
sustaining and further developing services and programs based on PHC 
components, such as maternal and child health care, immunization, health 
education, nutrition, control of common epidemic diseases, treatment of 
common diseases and injuries, essential drugs, mental health care, safe 
drinking water and sanitation, etc. Moreover, there will be programs on 
developing sound referral systems, improving health management 
capability, building up a '.~,Jund logistic base, working out monitoring 
capacity, building contingency plans for disasters, etc. (FFYP 1993, p. 7). 
Health education was further strengthened both in personnel and 
resources at headquarter and periphery levels. The present Health 
Education Bureau was structurally strengthened for the dissemination of 
knowledge on health tt-1rc· 1t1cut the country. The health education program 
was also directed towarcl Health for All leadership development at all 
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levels, promoting healthy lifestyles, behavioral changes, and creating 
awareness about health and nutrition among individuals, families and 
communities. 
EL.£ Family Plannino 
Apart from the popuiation size of Bangladesh, there is a tremendous 
growth potential built into the age structure as a consequence of past high 
fertility. Still, population below 15 years is around 46 percent of the 
total population, and females within the reproductive ages (15-49) 
represent 48.4 percent of the total female population (FFYP 1993, xii-1 ). 
Early age at marriage, lacK of opportunity for female education and 
employment, and high infant and child mortality among others are still 
persistently influencing the high fertility trend in Bangladesh. A vicious 
combination of poverty, unemployment, illiteracy, malnutrition, poor 
sanitation, social apathy c.:id lack of initiative for changes have 
continually been plaguing rl1e p:·ospect of planned parenthood, better 
health and better living. 
The TFYP recognized that the high rate of population growth was 
hindering socioeconomic progre~~s. Tile population policy of the TFYP 
envisaged a greater degre,;~ of public awareness about the population 
problem and intensive locdi p;:,dic1p itiun throU\Jh decentralized village 
administration and a high !eve: of p:.:lli::cal commitment. Better maternal 
and child health services vvere aimed at by reducing infant mortality and 
improvement in the quality of family planning services including follow-
up care. The contraceptive prevalence rate was planned to be increased 
from 25 percent to 40 perr-:ent in 1990. 
The targets of the TFYF) could not be fully met. At present, it is 
found that one out of every three eligible couples are using contraceptives 
in comparison to one out of every four during the second plan. Again, 44 
percent of married women i1ave used a family planning method at least 
once in comparison to 33 percent in 1985-86 (FFYP 1993, xii-1 ). The 
Contraceptive Prevalence Study of 1989 and Bangladesh Fertility Survey 
of 1989 confirm that a process of substantial gains in fertility decline 
have already set in. Most of the increase is due to greater pill use by rural 
women. The 1990 contraceptive prevalence rate (CPR) was 35.5 compared 
to 12.9 a little more than a decade earlier. These achievements were 
appreciable no doubt, but the tact remains that there are shortfalls in 
fertility reduction targets, : e. the crude birth rate (CBR) had decreased to 
only 35.2 from the 1985 level of 39, and the rate of growth had decreased 
from 2.4 to 2.16 and CPR had increased from 25 percent to 35.5 percent 
only against the targeted 40 percent CPR by 1990. It is agreed that the 
goals of the TFYP need to be shifted from the year 2000 to around 2005 
(FFYP, 1993, xii-1l. 
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8.3 Integration ot Heaith Services with Family Planning 
The current policy Df functional integration of the health and family 
planning services without a unified line of command has created 
considerable difficulties and dissatisfaction among the field staff of 
health and family planninq The health workers continue to neglect family 
planning workers and vice versa, and the workers of either of the wings 
are not in a position to deliver their respective services without the help 
of the other. A total integration of these services at all levels through a 
unified organizational structure is, therefore, urgently needed in view of 
the strategy of providing Primary Health Care and Maternal and Child 
Health Care based on farriily planning services as the main component of 
all health and family welf:~re activities in the country. However, 
implementation of this strategy, i.e. total integration at this stage, will 
be difficult. But at the field level this can be by merging community 
workers. 
3- Concluding Remarks 
No one today doubts that malnutrition exists. Even the 'man in the 
street' is aware of the famines in Bangladesh, Ethiopia or any other less-
developed country suddenly hit by floods, crop failure, droughts or other 
extreme conditions. Not , ; obvious are the extent of the mild and 
moderate forms of 
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malnutrition. Throughout [: 1e world, there is a general lack of data on the 
incidence of deficiency diseases because true random samples of 
populations are rarely obtained and under-recording of the marginal cases 
of malnutrition is a severe problem. However, available literature 
indicates that protein-calorie malnutrition is widespread, the incidence 
of amaemia is high and Vitamin A deficiencies severe. These occur 
throughout the world while other deficiencies are specific to particular 
areas. Mortality statistics, especially infant death rates, are particularly 
disturbing and indicative not only of nutritional deficiencies but of a high 
disease incidence as well 
Without an adequate diet, the quality of life is immediately and 
sometimes permanently impaired; people cannot earn a living, are 
mentally and physically impeded and are more susceptible to illness. One 
solution to the problem --rather negative because it involves no 
immediate action--- is to .. ·t economic growth take care of all nutritional 
problems. Admittedly po·~;:;rty is the prime cause of most malnutrition, 
but there are still several reasons for more immediate action. First, 
malnutrition impedes economic growth. Second, even in countries whose 
national income levels ha11e risen, economic growth is rarely immediately 
reflected in income incren :11ts for the poor whc are both economically 
and nutritionally worse-o+· Third, economic development policies which 
should eventually improve nutrition often in fact have the unintended side 
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effects of causing malnutr:rion in some sectors of the population. Fourth, 
all human suffering must :;e alieviated as soon as possible by short-term 
measures. 
Unfortunately, this study was not able to prove that the chosen 
variables had any affect u:1 the prevalence of malnutrition of under five 
children in low and lower-: 1ddle income nations. However, we have, to an 
extent, investigated a nun::,er of possible reasons as to why we did not 
achieve the desired results i believe that, had we been able to find data 
for, and incorporate, significant variables into the regression our findings 
would have proven to be valuable. Factors which were excluded due to 
lack of, or difficulty in ac._;uisition of data, include seasonality effects, 
differences in regional s1 '. .1ar1ons, vulnerability to natural disasters, 
erratic climate, etc. 
A time-series study ,1ould have been much more productive for this 
situation. However, data vvould be extremely difficult to obtain. Another 
option I would seriously consider if I were to repeat this study for 
Bangladesh alone on a cr:;ss-sectional basis, would be to look into data 
availability from the Grame<'jll Bank. Their banking techniques are quite 
different from any other form of banking practiced in the country and they 
are carrying out these tecnniques quite successfully. 
To improve nutriti0i1a! status, various development activities will 
have to be vigorously pur~, .ecJ cluring the FFYP. The per capita intake is 
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expected to be increased ·, 2100 calories. The Health/FP programs will 
include promotion of brea:-~; feec1ing, use of ORS for diarrheal diseases, 
nutritional surveillance, e tablishment of child nutrition units including 
rehabilitation centers at Hie village levels and to provide primary health 
care, especially to the vuinerable and risk groups, reduction in maternal, 
neonatal and child morta:; .. y and morbidity, blindness prevention, 
improvements of diet thrc,1gh applied nutrition programs and with special 
reference to weaning and deworming of children. Safe drinking water will 
get special attention so ttlat the progress achieved by other activities is 
not upset due to lack of sanitation, portable water and personal hygiene. 
Nutrition education at the ~Jrirnary level along with communication 
through mass rnec1ia will . :· taken up for educating people about nutrition 
and to create awareness .;oout the welfare of the families and 
communities at large. 
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APPENDIX A 
APPENDIX A 
List of countries used in the regression 
1. Rwanu:.:1 19. The Gambia 37. Phillipines 
2. Eth::_ . -· 20. Nicaragua 38. Morroco 
3. Tam: 21. Zambia 39. Guatemala 
4. Sierr .. 
'· 
;0118 22. Benin 40. Romania 
5. Malavv: 23. Ghana 41. Ecuador 
6. UganG:i 24. Pakistan 42. Dominican Rep. 
7. Mac:. ·.~ar 25. Zimbabwe 43. El Salvador 
8. Nep_:, 26. Guinea 44. Jordan 
9. Vieu;·_:::. 27. China 45. Jamaica 
10. Bangi:wesh 28. Honduras 46. Paraguay 
11. Hai;: 29. Senegal 47. Algeria 
12. Nige: 30. Sri Lanka 48. Colombia 
13. Keny"- 31. Cameroon 49. Namibia 
14. Niger1c-1 32. Egypt, Arab Rep. 50. Peru 
15. Yeme:: h'.epublic 33. Lesotho 51. Costa Rica 
16. Mor · 34. Myanmar 
17. lnd1:, 35. Bolivia 
18. Lao PL.,:\ 36. Indonesia 
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c 
PREDY 
0.6911748 
-0.1406470 
0.3888750 
0.1211401 
1.7773699 
-1.1610272 
0.0817 
0. 25'13 
======================================================================== 
R-squared 
Adjusted R-squared 
S.E. of regression 
Log likelihood 
Durbin-Watson stat 
0.026773 
0.006912 
0.288362 
-7.925315 
1. 736970 
Mean of dependent var 
S.D. of dependent var 
Sum of squared resid 
F-statistic 
Prob(F-statistic) 
0.242121 
0.289364 
4.074489 
1.347984 
0.251256 
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c,c 
PREDY,PREDY 
Coefficient Covariance Matrix 
0.151224 C,PREDY 
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